Objective: This study is aimed at evaluating the attitude and knowledge about the optimal use of opioids and finding out the barriers to cancer pain management especially for young doctors in South Korea. Methods: A survey through questionnaire form was conducted on 1204 physicians. Physicians were grouped by their medical specialties and personal characteristics. Specialties were grouped into internal medicine and family medicine doctors, surgeons, anesthesiologists, pediatricians, other board holders and general physicians. Personal characteristics were grouped by their past experiences and current surroundings. Results: Though many doctors thought that they were fairly well educated for pain management strategy, a large population of physicians showed a negative attitude and inadequate knowledge status about cancer pain management. The degree of attitude and knowledge status was different as their specialties and personal experiences. The factors that affected doctors' attitude and knowledge were: (i) medical specialty, (ii) past history of using practical pain assessment tool, (iii) self-perception of knowledge status about pain management, (iv) experience of prescribing opioids, (v) experience of education for cancer pain management. Although many physicians had a passive attitude in prescribing opioid analgesics, they are willingly open to use opioids for cancer pain management in the future. The most important perceived barriers to optimal cancer pain management were the fear for risk of tolerance, drug addiction, side effects of opioid analgesics and knowledge deficit about opioid analgesics. Conclusions: From this study, we found that further education and practical training will be needed for adequate cancer pain management for young physicians in their early career.
INTRODUCTION
Like in other countries (1 -10) , cancer has been the leading cause of death in South Korea (11) . Currently, 25% of Koreans die of cancer. And cancer incidence rates are increasing (11) . Pain is one of the most common and unwanted symptoms in patients with cancer. Under-treatment of cancer pain is still a serious problem despite widespread availability of effective medications and treatment modalities (12) . Barriers to optimal treatment of cancer pain include provider-related barriers (13 -14) , system-related barriers (15 -17) and patient-related barriers (1, 3, 18) . Among those, provider-related barriers are the easiest to be assessed, measured, and to be corrected. Insufficient knowledge and education of physicians in cancer pain management (CPM) has been regarded as one of the main factors causing inadequate pain relief in cancer patients all over the world (14,19 -20) . The aim of this study is to evaluate young Korean physicians' attitude toward the usage of analgesics for CPM and their optimal knowledge of opioid prescription. We also wanted to find out the real factors that affect the attitude and knowledge of doctors. Many reports of healthcare providers' attitude and knowledge have been documented.
Most of the studies include various subjects such as physicians with diverse career and paramedical personnel like nurses, pharmacists or family caregivers (18,21 -24) . The backgrounds of those groups were so diverse and it is hard to have unity in their characters and careers. We confined the subjects to the public health doctor (PHD). PHD system is a unique public medical system in South Korea. Generally, 2 years of military service for all males over 18 is mandatory. As a medical doctor, each has to be a military medical officer or PHD for 3 years as replacement of private soldier just after they have obtained their medical license or specific board certification. They serve as primary care physicians and they work at a public health center or a branch office to support the public health system. Our cohorts would guarantee the relatively better unity of career length and training status than the diverse subjects of other studies. The results presented are based on a survey of PHD. The purpose of this study is to know about the attitude of young Korean physicians, serving as PHDs, toward CPM and their knowledge of opioids prescription. The correlates of their knowledge and attitude were evaluated by their specialties and personal experiences. The physicians' perception of the barriers to optimal CPM was also studied.
METHODS

STUDY POPULATION
The survey was conducted at the same place on the gathering day, 20 April 2008, of new PHDs. Sixty minutes were given, and questionnaires were sent to 1204 PHDs. The overall questionnaire return rate was 100% (1204/1204). The response rate varied according to each question. Mean age was 29.9 + 2.2 years (range: 25-34).
INSTRUMENTS
A questionnaire was developed by the Committee of National Cancer Control Research Institute based on a review of questionnaires used in similar studies (25, 26) . The questionnaire was designed to assess the physicians on the following (i) attitude toward the educative experience for CPM; (ii) attitude toward the optimal use of analgesics for CPM; (iii) knowledge of opioids prescribing and the correlates; (iv) practices about drug prescription and pain evaluation; (v) perception of barriers to CPM; (vi) attitude toward the future education of pain management. The first section consisted of six questions assessing the physicians' attitude toward the educative experience for CPM (Table 1) . Two degree or three degree scales were used. Some of these questions were taken from a review of questionnaires used in similar surveys (25, 26) . The second section consisted of seven questions for the attitude toward the optimal use of analgesics for CPM (Table 2) . A four-point Likert scale was used, ranging from strongly disagree to strongly agree. The last section consisted of totally 16 items (Table 3) . Fourteen items were asking the participants to search correct answers about the physicians' knowledge of CPM and opioids prescribing in a way of 'yes-no' question, and two items (physicians' practical knowledge of CPM and opioids prescription) were concerned with multiple-choice questions. 
RESULTS
BACKGROUND CHARACTERISTICS
The personal characteristics of the 1204 doctors who responded to the questionnaire are presented in Table 1 . PHDs were divided into seven groups by their specialties and training status. The mean year in clinical practice was 2.7 years, with a range of 0 -5 years. We made a new category group called 'cancer surgery', which consists of physicians who operate such cancers and do chemotherapy themselves. We confined 'cancer surgery' group to general surgery, obstetrics and thoracic surgery. Major cancers are gastric, lung, liver and colorectal malignancies for males and gastric, breast, colon, rectum, uterine cervix, lung and thyroid gland malignancies for females in South Korea (11) . And we defined, except the above three, the 'other board holder' group as specialties wherein physicians do not have major cancer patients or seldom see cancer patients. This group includes neurology, neurosurgery, psychiatry, ophthalmology, rehabilitation medicine, orthopedic surgery, plastic surgery, dermatology, otorhinolaryngology, urology, radiology, etc. All PHDs were divided by their personal experiences about managing cancer patients or educative experience of cancer pain. We asked whether they have cancer patients in their neighborhoods and asked about self-rated comparative knowledge level about CPM. Regarding 'pain assessment strategy', we offered the commonly used four categorical scaling system (27 -29) . Physicians favored numeric rating scales (327 doctors, 29.8%) and visual analogue scales (297, 27.1%) among four categories (facial, numeric, visual, lingual) of 'pain assessment strategy'. Physicians were also asked to report about 'Three Step Pain Ladder' WHO Guideline (Table 1) (30) (31) .
From multiple-choice questions it can be seen that physicians favored, as non-opioid analgesics, acetaminophen (22.3%), ibuprofen (19.5%), indomethacin (16.1%) and aspirin (12.1%) in order. Physicians favored, as opioids, codeine (20.9%), fentanyl (18.1%), tramadol (17.1%) and mepheridine (14.6%) in order. Physicians favored, as adjuvant pain reliever, benzodiazepines (25.0%), antidepressant (22.8%), corticosteroids (19.3%) and anticonvulsants (13.9%) in order.
When CPM-educated physicians were asked to evaluate the efficacy of education quality, they valued the education from a resident training program (46.0%) more than education from an academy lecture (40.8%) and from a medical school (37.6%). But a majority (96.3%) of physicians reported that they still needed further educative experiences in CPM.
ATTITUDE TOWARD THE OPTIMAL USE OF ANALGESICS
The responses of physicians to the attitude toward the optimal use of analgesics for CPM are shown in Table 2 . About half (47.5%) of the physicians thought that when patients complained about pain, patients usually exaggerated Jpn J Clin Oncol 2011;41 (6) 785 it, and half (51.4%) of the physicians thought that patients exaggerated the pain for getting the attention of medical personnel. However, majority (89.6%) of the physicians did not think patients pretended to feel pain when patients request dosage increase. An estimated 75.0% of physicians thought that patients would not be dependent on drug even if it being prescribed as their wishes. Of the total physicians, 67.1% did not feel the necessity of psychological consultation for drug addiction when patients complained about their pain frequently. A majority (91.4%) of physicians thought that it was unnecessary to endure pain for the fear of having side effects of narcotic analgesics from dosage increment, and 87.3% of physicians did not feel to postpone analgesics use to prepare for pain aggravation (Table 2) . We designed a scoring system to evaluate the attitude scale toward cancer pain. We scored 4 to very positive attitude (left sided column) and scored 1 to very negative attitude (right sided column) and scored 2, 3 in order (Table 2) . A higher attitude score indicates more positive attitude for CPM. Best positive physician would get 28 points and most passive physician would get 4 points. A Chronbach-alpha test was done to verify the consistency of the questionnaire and the value of 0.798 was enough to get reliability. Figure 1 demonstrates the attitude scale for CPM by specialty of physicians. Physicians in internal medicine group showed the best positive attitude for CPM and general physicians showed the most negative attitude for CPM. Physicians who had experiences in opioids prescription for CPM got a higher score in mean attitude scale than who did not (P , 0.001). CPM-educated physicians got a higher score in attitude scale (P ¼ 0.001). In case of who had cancer patient in neighborhood (family member, friend), the score was also higher (P ¼ 0.036). The attitude scale correlated with the self-rated knowledge status about pain management. Physicians with highly perceived knowledge status about CPM scored 20.26. It was statistically different from other two groups (P , 0.001). But there was no statistical difference between average and low level group in CPM (P ¼ 0.082). Physicians who used VAS (visual analogue scales), NRS (numeric rating scales), VRS (verbal rating (Fig. 2) .
KNOWLEDGE OF OPIOID PRESCRIBING AND THE CORRELATES
The responses of physicians to knowledge questions are shown in Table 3 . A total of 84.9% of physicians knew that the history of pain consists of position (P), quality (Q), relief of aggravation (R), severity (S) and timing (T), whereas 88.0% of physicians knew that roughly pain consists of somatic pain, visceral pain, neuropathic pain (Table 3) . We also asked physicians about their knowledge of practical drugs. When patients needed potent opioids, about 25% of the physicians preferred mepheridine as initial drug, and 22.9% of the physicians chose more potent drugs (morphine, fentanyl and oxycodone) as initial drugs for a moderate degree of cancer pain. When we asked to choose opioids complicating central nervous system (CNS) problem, 26.3% of physicians gave correct answer (mepheridine) ( Table 3) . From 16 items, the score ranged from 0 to 13 points, and the mean score was 7.35 + 2.46. Chronbach-alpha test was performed to verify the consistency of the questionnaire and the value of 0.788 was enough to get reliability. Figure 3 demonstrates the knowledge scale for CPM by specialties of physicians. Getting a higher score in knowledge scale indicates having more accurate knowledge of CPM Knowledge scale by personal experience is presented in Fig. 4 . Physicians who had experiences in opioids Figure 2 . Attitude scale of CPM by personal experience. CPM; cancer pain management; VAS, visual analogue scales; NRS, numeric rating scales; VRS, verbal rating scales; FPS, facial pain scales; WHO, world health organization, P*; P , 0.001.
Jpn J Clin Oncol 2011;41 (6) 787 prescription for CPM got a higher score in mean knowledge scale than who did not (P , 0.001). CPM-educated physicians got a higher score in knowledge scale (P , 0.001). In case physicians of who had cancer patient in neighborhood (family member, friend), the score was higher similar to the in attitude scale but there was no statistical difference (P ¼ 0.062). The knowledge scale correlated with the selfrated knowledge status about pain management. Physicians with highly perceived knowledge status about CPM scored 8.85. It was statistically different from other two groups (P , 0.001). Physicians who used VAS, NRS, VRS and FPS as a pain assessment tool scored 8.77. It was statistically different from two other groups (P , 0.001). Physicians who had full awareness of pain assessment tool called 'WHO-guided three-step pain ladder' scored 9.21. It was also statistically different from two other groups (P , 0.001) (Fig. 4) . Table 4 reports the results of regression after removing 'general physician' category. Hierarchical linear regression was conducted for variables that had a P value of ,0.1 in bivariate analysis. A stepwise selection procedure was applied to the variables except medical specialty in the second block. In step 1, the standardized coefficients indicate that the proportion of physicians in 'internal medicine' category is the strongest of the six predictors (16.2%, P , 0.001), followed by the proportion of 'anesthesiology' group (12.8%, P , 0.001). In step 2, awareness of the practical assessment tool (VAS, NRS, VRS, FPS) best contributed to score increment in knowledge scale (16.3%, P , 0.001). Three-step pain ladder usage followed next (11.6%, P , 0.001).
FACTORS INFLUENCING KNOWLEDGE SCALE FOR CPM
BARRIERS AND WILLINGNESS TO CPM
Totally 690 (57.3%) physicians answered that they were reluctant in prescribing opioids for CPM. Physicians were asked to mark on most potent barriers to prescribing opioid agents. Four major barriers were fear for side effects (18.5%), risk of tolerance (15.6%), drug addiction (13.1%) and knowledge deficit (15.1%) about opioid analgesics. 
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Attitude and knowledge about cancer pain
Patient and government factor occupied-relatively small portion of reluctance in prescribing opioids. Negative attitude of patients about taking opioids was 11.2%. Patients' passive appeal about cancer pain was 9.4%. Fear of legal, government regulation was 8.2%. Poor general image about opioids was 8.5%. But when asked for willingness in further usage of opioids in CPM, 86.5% of physicians showed positive attitude (61.0% of agreement and 25.5% of strong agreement).
DISCUSSION
Large number (65.0%) of physicians reported that they were educated about CPM. And majority (84.2%) of physicians thought they were at least not inferior in CPM. Total physicians' average score was 7.35 out of 16 items in the knowledge scale. This may not show that they have adequate knowledge about CPM generally. Assuredly, general physicians are not to be trained long enough to cover the score through practical experiences like resident training program so that they might contribute to score decline. Medical specialty had a profound effect on the attitude and knowledge about CPM. Internal medicine and family medicine group showed a more positive attitude than other specialties. They scored high enough to gain statistical difference from other specialties. It might be from the experiences of contacting more cancer patients and from special management programs like hospice care. Majority number of cancer patients is being cared in internal medicine department. Family medicine is mainly operating hospice program in South Korea (32) . These processes might influence them to act more positively to wards CPM. In knowledge scale, anesthesiology, internal medicine and family medicine were in high score. It means that they have relatively more accurate knowledge about CPM. There was no statistical difference between these three specialties. Like attitude scale, internal medicine and family medicine scored high in knowledge scale. It might be also from seeing many cancer patients and involving special hospital program. Though not statistically different from the upper two specialties, anesthesiology got a highest score in knowledge scale. Anesthesiologists do not treat cancer patient directly, however, they usually have pain clinics in hospital and work on post-operative pain management like the PCA ( patientcontrolled analgesia) system. They might get knowledge and information about pain killing agents from such training course.
Interesting points from these seven specialties are about pediatrics and cancer surgery. Pediatricians showed a midlevel of attitude scale similar to anesthesiology (P ¼ NS, not statistically different). In contrast, they were located in the low-score group with 'other board holder' group and general physicians (P ¼ NS). Through factorial analysis by hierarchical linear regression, we could find that 'pediatrics' and 'other board holder' groups contributed to the decline of score in the knowledge scale. Pediatrics is one of medical, not surgical, group to treat many cancer patients in childhood and handles many kinds of drugs. The reason for low score is not definitely understood but it may be some deficit in pain management program during resident training course. The score of cancer surgery group is in the mid-level (4th) of those seven specialties and it was statistically different from 'other board holder' group (P , 0.018) and general physicians (P , 0.001) in the knowledge scale. Although it is part of surgical, not medical, group and does not have as many cancer patients as internal medicine and family medicine, cancer surgeons operate major cancers and do chemotherapy themselves. We can assume that they might get knowledge and information about CPM from such treating procedure. Surely, some patients in cancer surgery group are referred to oncologist for further delicate chemotherapy plan. In case of 'other board holder' and general physician groups, their low score was somewhat predicted. Both groups have limited access to cancer patients. Limited chance to CPM might lead to lack of knowledge and confidence in prescribing opioids. These results support the opinion that doctors can be more benefited in CPM education (46%) by the resident training program than by the medical school (37.6%) or the academy lecture (40.8%).
Attitude and knowledge scale were also correlated with doctors' personal experience. Doctors who prescribed opioids previously got a higher score in both scales than Jpn J Clin Oncol 2011;41(6) 789 who did not (P , 0.001). Doctors who were educated for CPM also scored higher in both attitude (P ¼ 0.001) and knowledge (P , 0.001) scales than who were not. These results support that CPM education can ameliorate physician's attitude and knowledge (19) . A doctor having cancer patients in his a neighborhood (family member, friend) scored higher than those who did not. The score just showed an increment trend (P ¼ NS) in the knowledge scale; in contrast, it appeared to be a meaningful difference in the attitude scale (P ¼ 0.036). The usual sympathy from closer environment to cancer patients might affects the real action. The degree of self-perception of knowledge was also correlated with a highly positive attitude and accurate knowledge scale. Physicians who were confident in their knowledge scale scored higher in CPM than who were not (P , 0.001). To prove correlation with practical knowledge tool and adequate CPM, we asked whether they used pain assessment tools like VAS, NRS, VRS, FPS and 'WHO-guided three-step pain ladder' in clinical fields. We could see an increment of score with regard to CPM in more experienced group in both attitude (P , 0.001) and knowledge (P , 0.001) scales. Through factorial analysis by hierarchical linear regression, we could find these two category's best contributed score increment in knowledge scale. We can assume that the real usage of such tools also can make better results.
About half of the physicians have sympathy on patients' complaint and only 20.4% of doctors think that patients are malingering. Majority (91.4%) of physicians thought that opioids should follow patients' symptoms. However, 57.3% of physicians were still reluctant in prescribing opioids for CPM. More conservative attitudes are shown in their practice of using opioids for pain management than clinicians from other countries (20, 33) . These are discrepancies between cognition and practice. We can think that there are barriers for physicians to act on prescribing opioid analgesics for CPM. Barriers to adequate management of cancer pain have been reported in many pain studies in different countries (20, 33, 34) . Here, we could see the four most prevalent barriers were problems all internally related to physicians themselves. This result shows that patient-or government-related factors do not have a key role in having negative attitude in using opioids for CPM. Surely, young physicians might not experience much about legal or government regulation. The perception of barriers to physicians might lead themselves to the necessities of further educative program. We also report that majority (96.3%) of PHDs think they need to be re-educated for CPM like other studies reporting high needs for training in managing cancer patients (23) . Our physicians wanted the style of education as both on and off line lectures.
The results here indicate that aggressive analgesic education program and active pain management training program are needed during medical school. And after board certificate, practical education about pain management strategy will be needed in their early career as an individual doctor. With proper education, it might be a better chance for physicians involved in clinical practices to have more accurate knowledge in managing cancer patients. And further nation-wide study with more population for doctors will be needed to support an effective CPM in South Korea. However, this study is limited by the character of subjects in spite of large population. The study was done only for young medical doctors as PHDs in South Korea. It does not include many experienced medical doctors like specialized oncologists or special pain management staff in South Korea. This study might be limited externally in South Korea. If the survey was targeted on more experienced doctors like oncologists (2), the results might be changed.
CONCLUSIONS
In conclusion, majority of physicians displayed significantly various attitudes and knowledge status about pain management strategy by their specialties and personal experiences in South Korea. Many efforts are required for an adequate CPM through further education and practical training. Although it has some limitations, this large population of physicians will be a unique cohort for further validation.
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